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taken from the caves with block and tackle. It had to lie 
first lifted from ledge to ledge and then taken out. It is not 
thought best to make the opening larger as i t  might inter- 
fere with the freezing. A photograph of the inside is not 
easily taken, and there are none in Flagstaff, though it  would 
be possible to take one by flashlight. A photograph of the 
outside would convey no idea whatever as i t  is merely a pile 
of rocks, and was found by accident. 

- 

OBSBRVATIONS AT HONOLULU. 

Through the kind cooperation of Mr. Curtis J. Lyons, Me- 
teorologist to the Government Survey, the monthly report of 
meteorological conditions a t  Honolulu is nom made partly in 
accordance with the new form, No. 1040, aiid the arrange- 
ment of the coliimiis, therefore, differs from those prerioiisly 
published. 

arStcmobgiml Obmrtmtions at Honolulu, Xbricnry, 1901. 
The statlon I s  at 210 18r N 15;O 50' W. 
Hawaiian standard tlme l o b  3om slow of Greenwich t h e .  Honolulu local mean 

time Is 10b 3 P  slow of ireenwlch. 
Pressure is rorrected fnr tem erature and reduced to sea level, and the gravlty 

oorreotlon, -0.06. has been a p  Pied. 
The average dlrection and force of the wind and the average?ecloadlness for the 

whole day are  given unless the have varied more than usual In whlch case the ex- 
tremes are glven. The sodle o?wlnd force is 0 to 12. or Beauilmt male. Two dlrec- 
tlons of wind or values of wind force nr amounts of cloudiness. connected by a 
dash Indlcate'chanm from nne to the other. 
Th; rainfall for twenty-four hours is measured at 9 a. m. local, or 7.31 p. m.. 

Qresnwlch tlme on the respective dates. 
The rain gage: 8 inohes i n  diameter Is 1 foot above round. Thermometer, 9 feet 

above wound. Qronnd is 4 1  feet. and the barometer €8 feet above sea level. 
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wlth ona exception. General eleo ric rtorms throughout the group from the 4th to 
15th probabl came from the SOUth-8OUthWeBt during which tlme t h e  barome er fell 
to the lowesfpoint reached In  twenty yeara. irery heavyralns and snow fell on the 
mountains. 

X0XIUAN ULIMATOLOGICAL DATA. 
_- 

Through the kind cooperation of Sefior Mauuel E. Pastrana, 
Director of the Central Meteorologic-Magnetic Observatory, 

the monthly summaries of Mexican data are now commu- 
nicated in manuecript, in advance of their publication in 
the Boletin M e n s d .  An abstract, translated into English 
measures, is here given, in continuation of the similar tables 
published in the MONTHLY M'EATHER REVIEW since 1896. 
The barometric means have not been reduced to standard 
gravity, bnt this correct.ion will be given at some futnre date 
w l i w  tlir prrmires arc! piiblished on oiir Chart IV. 
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RELATIVE LENGTH OF WARM AND COLD SEASONS. 
By HENRY PENHYWITT. dat td  February !20,1801. 

Charts XI, SII, and SI11 have been prepared with the view 
of deterniiniug approximately the length of the warm and cold 
.sensons in various locations, by cornpiwing the daily normal 
teniperatures in spriug aiid autumii with the annual means 
us computed froni records for tweuty-five years or less of 135 
\\'eather Bureau statious between 1578 and 1598. 

The dates 011 which the daily normal temperatures in spring 
equal the annual mean vary according to locality. In the up- 
iiard progiess the duily normals first overtake the annual in 
the Northwest., in the region iiicluding the greater portion of 
Texas and portions of Arkansas, Oklahoma, and Kansas, where 
the dates rauge from about the 5th to the 10th of April ; in 
the Mississippi Valley the dates range from the 10th to the 
15th of April; in the region extending from the east Gulf 
States northward to the Ohio Valley, including the eastern 
portions of Wisconsin ancl Illinois, all of Indiana, the most 
of  Ohio, aud portions of Pennsylvania and New I'ork, the 
detes fall between the 15th and 20th of April ; in the greater 
portion of the upper Lake region and in u strip nenr the At- 
lantic coast between the 20th aud 25th of April ; along the 
middle Atlantic coast and in the lower Lake region after the 
95th of April; in the region including western Colorado, 
Utah, portions of Nevada, New Mexico and Arizona, and in 
southern California, they occur much later, as late as the let  
to 10th of Mny in the region last named. 

In the autumn, when the temperatures are declining, the 
daily normals first coincide with the annual mean in the Ohio 
Valley and Gulf States and in the southern slope of the Rocky 
hlountain region, where this occurs before the 20th of October; 
dong the Atlantic coast about the 25th of October; along the 
Pacific coast i t  occurs after the 1st of November, the latest 
date being in the vicinity of San Francisco, Cal., or about the 
20th of November. 

If the year be divided iuto two seasons, the warm and the 
cold season (the warm season including the time when the 
duily normals are above the annual mean and the cold season 
alien they are below), i t  is fonnd t.hat in  the greater portion 
D f  the United States the warm season is longer than the cold, 
the exceptions being in the southern slope of the Rocky 
Mountain region and in small areas in the lower Lake region 
and Middle Atlantic States. The longest warm season is in 
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the northwest and on the middle California coast, where it 
exceeds the cold season in length of time by from 30 to 50 days. 
The longest cold season is to be found in the southern slope 
of the Rocky Mountain region, where the cold exceeds the 
warm season by about 10 days. 

The warm season in Texas and the lower Missouri Valley 
opens about 10 days earlier than in the regioii near the Atlan- 
tic coast south of the lower Lake region, and from 20 to 25 
days earlier than on the southern coast of California, while 
in the northwest it opens from 20 to 25 days earlier than in 
the Lake region, and from 15 to 20 days earlier than in the 
northern Pacific coast region. 

There does not appear to be such decided differences in the 
dates of the setting in of the cold season, except along the 
Pacific coast, where the coincidence of daily normal and an- 
nual mean is delayed much later than over the rest of the 
country. - 
THE RAINFALL OF THE LE1EWARD AND WINDWARD 

ISLANDS. 
By MARK S. W. JEFFERSON, Elmwood, Mass., Submaster Brockton High School. 

Mr. Alexander’s notes on the rainfall of St. Kith,  W. I., in 
the MONTHLY WEATHER REVIEW for November, 1900 are of 
great interest. I am moved to wonder how far the observa- 
tions given represent the moisture conditions of the island. 
During a month down and up the Leeward and Windward 
islands as far as Trinidad, in 1895, with ramhles ashore 
daily, I learned to regard the iiiiier islands, St. Kitts, Nevis, 
Moiitserrat, Guadeloupe, etc., to St. Vincent, as heavily 
wooded mountain summits with abundant rains, due largely 
to the elevatiou to which the trades must rise to pass over 
them. St. Kitts is one of the northeriimost and least luxu- 
riant, yet the woods above Basseterre are diacul t  to pene- 
trate. On the more southern islands the forests are prime- 
val and quite impenetrable. I have before me a number of 
photographs of these woods as I write, especially in Dominica 
and St. Kitts, Antigua, and Barbados. On the other hand I 
recall as dry clear sky islands to the eastward of the main 
line, without the high peaks and their cloud curtain, and 
their open woodless country is associated in my mind with 
lesser altitude. 

The inner islands, while rarely thirty miles in length, are 
all surmounted by peaks well toward a mile in height. and 
all through the month of March, 1595, showers chased each 
other across their slopes, or clouds trailed out from their 
summits. These appearances are abundantly recordrd in 
chance photographs. The rank forest growth forbids the 
assumption of an unusual month, while the massive stone 
arches of the highway bridges everywhere, with the peculiar 
torrent-paving and rainstorm-bridges of Nevis and St. Kitts, 
imply violent downpours on occasion. I do not know how 
many of these pavements there may be in St. Kitte, but I 
stumbled a t  once on two of them, one a t  Old Roads, or on 
the way thither, and the other I have forgotten where. Of 
the first I have a photograph before me. They are simply 
portions of the highway paved with stone blocks where 
mountain torrents pass in time of showers. At the date of 
my passing they were without water. Two views of rain 
bridges are in my collection, one a t  Old Roads, a stone arch 
ascended by steps a t  each end, and furnished with a hand- 
rail, while a thin stream of water flowed beneath ; the other, 
a t  Nevis, has steps and round piers of stone wit.h a footway 
of planks overhead; beneath this no water. I do not re- 
member who told me these bridges were provisions against 
storms, but I think I was so told, and the fact seemed suffi- 
ciently obvious. 

Antigua and Barbados, on the contrary, are but 1,300 to 
to 1,600 feet in  height; they are dusty, sunny, and open. 

Numerous drives assure one that forests either do not exist 
or are very remote from Georgetown and St. Johns, while 
there is in both islands a complete absence of that weed 
tangle, in neglected corners, characteristio of the rain belt. 
I have supposed that the amount of cooling from expansion 
induced by this moderate ascent did not induce the trades 
to give up 30 much of their moisture. It is my impression 
that the English regard these two islands as the most agree- 
able and healthful for residence, not that they are arid hut 
of moderate moisture. 

These facts are not a t  all incompatible with the precipita- 
tion figures Mr. Alexander cites, but may, perhaps, be useful 
to supplement them. What they seem to suggest is that the 
coastal fringe of plain-an old sea bottom on which Brim- 
stone Hill was a coral reef-receives a rainfall of from 50 to 
70 inches, while the mountains above receive a much greater 
quantity. The constant clouding of Mount Misery compels 
this belief and all analogy supports it. It is a common de- 
fect of rainfall measurements in uneven country that thry 
refer, necessarily, to the low levels inhabited by men. F. H. 
Newell. in  hie report on Stream Measurements in 1897, on 
page 501, cites Cedar River, Washington, as showing: 

A run off of over 108 inches, when com ared with the probable pre- 
cipitation of something over 90 inches at %orthbend. which indicates 
that there must be a considerable increase of precipitation on the 
mountain slopes, Mr. Noble thinks that the precipitation near the 
summit of the mountain mu8t be as much as 150 inches a year. 

Similarly it is possible that Mount Misery may receive 
considerably more than 100 inches a year. I t  will be seen 
that the Rteady trades will drive this rainfall toward Brother- 
sons and give to it the greatest precipitation of the island. 
Similarly the wind tends to keep the mountain downfall 
away from the east side and diminish its record. For the 
same reason the west side has nearly as great a fall as the 
north, the difference being presumably due to the fact that 
the mountains descend to the southeast of Mount Misery. It 
is to he noted that the brief record of four months a t  the 
Fountain estate, only 800 feet, shows a precipitation twice as 
great as a t  Bassetere; also, that the visitor to the summit 
fonnd the same mist cap there (Table 5) which so impressed 
me on all these inner islands. 

The table of comparative rainfall on fonr Leeward Islands, 
on page 488, might convey the idea that Antigua, Nevis, and 
St. Kitts receive about the same amount of rain. It is my 
belief that in quantity of water received by the square mile, 
they are very different. The plants appear to show this. A 
heavy precipitation on the mountains must of coiirse go to 
maintain the ground water of the coastal plains and make 
possible a cultivation that would be difficult without it. 
The possession of the coastal plain in which St. Kitts differs 
from Montserrat, Dominica, etc., may give i t  the advantage 
for human dwelliug of lesser humidity. A complete account 
of any climate would include necessarily measures of vegeta- 
ble transpiration, direct evaporation and ground water; and 
(lacking measures) general statements about plant life may 
be important qualifiers of rainfall figures. 

On reference to Mr. Alexander’s note on the great flood of 
January, 1S80, in the REVIEW for May, 1899, I note that 
dthough the observers impute the flood to a fall of 20 to 36 
inches (estimated) of rain, the authorities who built the wall, 
like those who constructed torrent pavements and bridges, 
looked to heavy precipitation on the mountains for their 
d anger . 

Hellmann’s studies on rainfall measurements about Berlin 
me suggestive of limits to the dependence to be placed on 
the St. Kitts gages, yet, the simple prevalence of an easterly 
wind laden with moisture from the ocean explains admirably 
the results observed. As the hills east of Basseterre are low, 
we may group the south and east side as being to windward of 
low and high mountains, respectively, while the west and north 


